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SUMMARY AND CONCLUSIONS 


The purpose of this paper is to delineate the possible 
dimensions of changes in university enrolments of Canadians 
to the year" 2000. 


A new projection method has been developed for this report, 
based on the recognition that enrolment can be broken down 
INEO" Vari ous= SUuDCcaLezorres Chat consi st orrpersonsvor 
different age and sex, and with different aims pursued 
during their studies. 


Also, this method takes account of all age groups in the 
population tn*determinrmne <enrotments. ~_ Tracitponal wpracerce 
has been to use one age cohort, such as the number of 
births lagged by 18 years, or the 18-24 age group, as the 
demosraphic@detérminant or enrolment pro yectrons. vii tact, 
this study shows that, for any given participation rate 
assumption,.and given the composition of enrolment as.it 
has evolved since the beginning of the seventies, growth 
in-enrosyment prayeclions Por the next several years awoeulad 
be Tower *1rethe metnodology reliédwon' 4 sinelrerage "conerc, 
rather than using the entire relevant demographic age 
ranges. 


Three scenarios are developed: the first is based on the 
assumption that the 1977-78 participation rates will remain 
constant over the projection period; the second assumes, 
based on an extrapolation of underlying participation rate 
trends. that current trends wrl lL” contrnucs co Loo eGo sand 
then remara’ constant “therearter, ana the tnira 1s 2 
judgemental pro ject ron-ol particrpatronu rates based “ona 
subjective analysis of trends in each of the subcategories 
of enrolment. The judgemental scenario illustrates the 
impact of various assumptions about future behaviour and 
provides aneallTernative ta thermechanrorre approach Used 
imvone Obner scenarios. 


Under scenario 3, incorporating judgemental participation 
rate assumptions which vary by program, full-time equivalent 
university-level enrolment, excluding foreign students, 
would rise from 481 {600"%1n?)9OY/=75 to*peak*at 505, [00=in 
1982-23 and then decline steadily to: 485,900 in 1935-386, 

and 446,900 in 1990-91. -Enrolments reach a trough in 
1995-96 of 429,000 rising to 442,000 by 2000. 


5 Bk 


It is interesting to note that if’ on@eassumes pracherasuecp 
declines in the male participation rates (as much as 20% 

to 1985-86) and even if one assumes only moderate increases 
in female. participation vates, increases thataare wel] 
below the trends of the y19/0s, Chis! does noswappear lo .ve 
immediately reflected in enrolment trends. The reason for 
this is that there is still considerable population growth 
remaining in the young adult age groups for the next several 
years. This, implies anjancreace in enrol menus. (Or Loew iis 
and part-time programs which could largely cancel the down- 
ward impact OL partnelLpaci Oni Tate deer es Alc Oe el ewe 
remains a considerable amount of demographic pressure on 
enrolments arising from the growth in the adult population 
(over.age 24), which) has (a. erowine prepensity, CO atcend 
university in part-time and graduate programs. 


Females have sharply increased their participation in 
university-level programs, increasing from 39 percent’ of 
full-time equivalent enrolments in 1972-73 to 46 percent 
in“ 19/7/78.) sl scenaylous. ,oeupropoTLlOn OL tema Lea. an 
total university-level enroiments rises £0 90 percent 

by 1935-860. and*remains at that. level Co the .vyeart 2000, 


Since Che completion of thus study, two more years OF 
enrolment data (1978-79, and preliminary 1979-80) have 
become available. The projected enrolments for these 
two “years, "using the methodolooy Otet hi suetucy. appear 
to be quite close topthe vactuat.)) This indicates tar 
there is \justitication In taking accounue Oredi tlerences 
in participation rates for single-year age-sex groups in 
the different university programs. 


INTRODUCTION 


The anticipated slowdown in the growth of university 
enrormeness caused iN’ part by declines 11 Ghes traditional 
university age population, raises the question of the 
impact such changes will have on the future requirements 
for university teachers. Since the university 
professoriate perform R&D, these developments will also 
have an impact on Canada's future R&D manpower capability. 
It is, Che object ot* this paper, tow review Lue current 
situatrorn and” provide estimates” ot Luture trends in 
enrolments to the year 2000 under various assumptions 


MOSST has developed an HQM simulation model and data base 
as a basis for examining various manpower issues related 

for uni Versi tves.” “ENYOUMeltes are alr 1mpOLrtvalit (parc, OF. LIS 
data base and it was thus necessary to develop a projection 
methodology that was consistent with the overall framework. 


Existing forecasts and traditional projection approaches 
were found to have been designed for purposes other than 
the present one, and could not readily be adapted. Thus 
a new approach had to be developed. 


In keeping with the HQM model, the enrolment simulations 
are national in scope without regard to differences that 
may exist among provinces or on a linguistic basis. 


The* projections presented’ here are neither predictions nor 
forecasts, but estimates based on simulations that are 
Condteronal” on specitie assumptions. Their main use is in 
measuring the implications of various eventualities in a 
more systematic and internally consistent fashion. 


Future enrolment trends depend on two major factors. The 
first relates to the behaviour of potential students with 
regard to education and this manifests itself in the 
participation rates#ive.) the proportion“ ormseudent si wae) 
a Specitied* category -attendi np *universi bye Se enous ois 
not possible te predict exactly howistudents will behave 
ime-the future s*1’ is possi DIS" toes sume a Certain@sel- Or 
behavioural patterns and simulate a result based on this 


this study has greatly benefited from comments made by the 
Education, Science and Culture Division of Statistics Canada, 
and Mr.°A.LY Darling of McMaster University.* Any shorc— 
comings are the responsibility of the authors. 


postulate. This approach is taken in this study. )-Three 
scenarios are developed based on different assumptions 
concerning. participation erates: 


The second factor relates to the changes in the demographic 
profile, of the population. For,exempless turire enrolments 
will depend on the projection growth in the number of 

males and females and the changing age structure. Pro /jec- 
tion, of population, estimates, an, turns depentst ouiarsermcs 

of factors isuch,.as.immigration and, fenti lative, dhe 
population estimates used in this report are taken from 
"Scenario, 3" recently, prepanedn bw Statdstacs, Canada. nese 
projections assume a net immigration of 75,000 per year, 
Low; Lertility and span. che wears 97 Gomiog OO. 


It has been noted that.the, number of. foreign: students, at 
Canadian universities increased significantly during the 
seventies, particularly at the graduate level?. In view 

of this, the enrolment data are adjusted to exclude these 
students by age and sex before calculating participation 
rates3. The participation rates and enrolment projections 
shown in this report, therefore, are for domestic enrolments. 
Estimates of foreign student enrolments are provided 
separately. 


2S66 for example, Von Zur-Muehlen, M., (Statistics Canada) 


'197 3-79) Porolment-Trends.at. Cangdian.Universiiies 
FeDrilaiiyes lia, eo 7 Or. 


Participation rate is defined as the. proportion uoiustudene 
within a specified category attending university. Explicit 
delineation of the participation rates are contained in the 
sectionventiCled SProjecttomupyy CaLrevory = 


THE CURRENT SITUATION 


Since the beginning of the seventies, university enrolments 
have undergone a number of significant changes: 


- a decline in male undergraduate full-time enrolment; 


- an expansion in female full-time undergraduate 
enrolment; 


- continued expansion of part-time undergraduate and 
graduate enrolment, both male and female; and 


- g declane for mabes. bub. al rise. tor females in full=— 
time graduate enrolment. 


Also, community colleges became a significant institutional 
alternative to university-level education, especially in 
Quebec4- University-level "transfer'! students currently 

amount to some 16 percent of total university-level enrol- 
ment. Table 1 summarizes the recent levels and composition 

of university and community college enrolments (on a full-time 
equivalent basis). Further details on the recent and current 
enrolment picture are provided in Appendix Table B-1l. 


The main reasons for the recent changes in student enrolments 
are well known. A brief summary of the underlying causal 
factors is provided here, in order to establish a better 
understanding of the starting point for the projections. 


The main factor in the slowdown of male full-time under- 
graduate enrolment has been a drop in participation rates, 
rather than the underlying demographic evolution. In the 
case of male full-time graduate students, the drop in 
participation rates was extensive enough to more than 
offset the growth in the underlying population cohort, 
resulting in an absolute decline in enrolments. In all 
other enrolment categories (all female, and male part-time), 
enrolments rose due to a combination of population and 
paxticipationsrate <orowth™ laple Zeaquantities, the 
contribution to total enrolment due to population and 
participation changes over the period 1972-73 to 197/-78 
more extensively. 
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In Quebec, the=firstetworyears of, university must be caken 
in the CEGEP system. —For Chose students intending turther 
studies at university? theretore. CEGEPs are part. of «the 
university system, 
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THE BASIS FOR THE PROJECTIONS 


The first characteristic: imethe wcomposition of current 
enrolment is the fact that its various categories do not 
behave in the same manner. Specifically, there are 
distinct differences in response between the male and 
female, between the undergraduate and the graduate, and 
between the full-time and part-time groups. It is useful, 
therefore, to separate university enrolment into categories 
with more or less the same behavioural patterns. This 
facilitates the application of the appropriate projection 
assumptions ‘to the individual @evoupst. For calculation 
purposes described in this paper, the following categories 
of enrolment are identified and treated separately: 


—- full-time undergraduate, male; 

—- full-time graduate, male; 

—- part-time undergraduate, male; 

—- part-time graduate, male; 

- full-time undergraduate, female; 

- full-time graduate, female; 

- part-time undergraduate, female; 

—- part-time graduate, female; 

—- transfer students in community colleges, male; 

- transfer students in community colleges, female; 
- career students in community colleges, male; and 
- career students in community colleges, female. 


Another interesting feature of current enrolment is the fact 
that a significant proportion of the students are outside 

the 18-24 age range, the range traditionally related to 
university enrolment. Past projections have used demographic 
projections of the 18-24 age group, together with assumptions 
about the ratio of enrolment to the 18-24 population. Given 
the current composition of enrolment, such estimates lead to 
misleading results because a large number of students are 
over 24, and the demographic changes are not the same for 

all age’ groups. || Toy demonstrate Iehis) pata, Sher inudex (ob 

the 18-24 population to the year 2000 is compared to an 

index of enrolment based on constant participation rates 

for all ‘categories and individual ages *inaChart 1. 


If all demographic age group cohorts were growing at the 
same rate, an enrolment projection with constant participa- 
tion rate assumptions would have, by definition, the same 
index. asy the 28-24 population, “ain actualstact , Charis 


CHART 1 


COMPARISON OF 18 TO C4 POPULATION INDEX 
WITH WEIGHTED UNIVERSITY LEVEL ENROLMENT INDEX (FTE) 
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indicates that the enrolment index, weighted by the current 
participation rates of all the individual,age-sexogroups, 
remains considerably above the 18-24 population index, 

mainly because the age groups over 24 have different patterns. 


Furthermore, any enrolment projection, using any other 
assumption about participation rates, would be affected 
by the same type of underestimate in the growth of 
enrolments if the projection was based on the 18-24 
population rather than on the extended demographic range 
used here. 


This points to the need for revising the standard projection 
methodology, not only to avoid underestimating the projections, 
but also to take account of future demographic changes that 
would affect the various components of enrolment in different 
ways. 


The projection methodology used here is based, therefore, on 
the use of: 


—- components of enrolment that have more or less the 
same behavioural pattern; and 


—- participation rates for persons both within and 
outside the 18-24 age group. 


A NEW VIEW OF PARTICIPATION RATES 


Statistics Canada maintains computerized records on Canadian 
university students by sex, singleyyear) ofyages,category of 
enrolment and many other characteristics. For purposes of 
the projections, described here, an analysis was carried out 
to determine the differences in the age distributions in the 
various categories of enrolment, by sex and by single year 
of age. The analysis was carried out for two recent years 
(1972-73 and 1977-78). The distributions are shown in 
Chatte?s 


The analysis shows that: 


- in none of the eight categories is enrolment restricted 
to the 18-24 age. In fact, in several categories the 
largest: portion is outside this! age range; e.e., male 
and female undergraduate part-time; male graduate full- 
time; and male and female graduate part-time. In the 
others (male undergraduate full-time, and female 
graduate full-time) the proportions older than 24 are 
not *insieniticants 


- with the exception of some groups, the nature of 
the skew of the distribution appears relatively 
stable over time; the main exception is the 
participation of female undergraduate part-time 
students where there has been an increase in the 
over 26 age groups; 
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- in the case of the female categories, except 
full-time undergraduates, participation rates 
have risen, either over the entire distribution 
span, or in some cases in the older age groups; 


- male undergraduate full-time rates have dropped 
whereas part-time rates have increased for some 
age groups over this period; 


- male graduate full-time rates have fallen, but 
they have fallen relatively more for the younger 
than for the older age groups; and 


- male graduate part-time rates have risen, 
especially in the older age range. 


ASSUMPTIONS 


Apart from the traditional factors affecting the growth and 
composition of enrolment, such as the relative increase in 
female participation rates, there are currently several 
influences that tend to render projection exercises more 
uncertain than was the case in the past. Some of these 
factors would have the effect of reducing enrolment rates, 
while others would have the opposite effect. The following 
are some of the more frequently cited influences on changes 
in enrolment rates: 


- In total, the starting salaries of new university 
graduates have fallen in relation to other salaries 
and wages”. This has been interpreted as a falling 
rate of return to educational investment by 
university graduates, and this interpretation is 
thought to reduce the number of persons desiring 
to attend university compared with the situation 
when a university education was considered a more 
profitable investments —Whethereit! isw correct to 
infer a falling rate of return from changes in 
starting salaries is questionable, and would need 
to be further analysed, together with possible 
changes of life-time earnings profiles. Never- 
theless, it appears that there is a pervasive 
perception;thati the rate ofy rerdrnwhasea falden.eand 
it is this perception that may very well discourage 
participation in further schooling; 


Bec, tor example, Zsigmond,| Zs ,.G. Picot, W. Clarke, 


Moc Devereaux, ‘Out of School - Into the Labour Force”. 
June 1978; p. 40, Statistics Canada, Ottawa. 


- A tight labour market for young graduates has 
often been interpreted as having the effect of 
encouraging people to remain in school longer, 
especially at the secondary level. This would 
have the effect of increasing the pool of 
students qualified to proceed to post-secondary 
schooling; 


- In order to maintain) a hieh (Level obfcapacicy 
utdld zation,sithe; uni versity is ystem/aslexpected 
to attempt to draw in a large number of part-time 
students. Indeed, there exists a considerable 
potential to upgrade the skills of persons who 
have’been dngithes Labour! force] forsisomes tamer 
This type. otaitactom would? tend ito Taise>the 
participation rates of some age groups; 


Oven the paste benavyears iin Ontario, elementary 
school teachers without a university degree have 
been encouraged, through salary inducements, to 
obtain a university degree. This factor has 
hel pedrasel part} time® participations im theIpasc: 
especially for women, but this process of 
upgrading has now been largely completed. Because 
Ontario represents over one-third of total enrol- 
ment in Canada, this could offset the above-noted 
underlying trend for rising part-time enrolment; and 


- There has been a large increase in enrolment 
rates for females age 26 years and over. In many 
cases these would have been females who had not 
had the opportunity to engage in full-time study 
when they were younger because female participa- 
tion rates tended to be lower. However, with 
the growth in’ participation’ rates for’ full-time 
females, one might assume that the rate for older 
women) wil lideclinevin thestuture: ®Onetheo other 
hand, some studies of part-time enrolment have 
suggested that those most likely to enrol are 
those who previously have engaged in post-secondary 
education. 


Rather than attempt to quantify each of these factors, a 
task that would probably be quite impossible, instead the 
approach in the projections has been to work with three 
separate scenarios that encompass: the possible eifiects oF 
the various factors -on participation rates. —The—-ftollow- 
ing are the specific assumptions underlying the three 
scenarios. 


scenario. 1, Constant Participation Ratesirmrheiao77<78 
participation rates for all categories of university 
enrolment remain constant up to 2000; 


Scenanior Tid Conrdnivimh: Trendso9o Universit yi participation 
waves? Lor 1978-79nto! 1985>+ 869 are! based? onetherpartici/patior 
rates for each category extrapolated using a logarithmic 
curyewtrendyl \fromt LI8bas6ihtor20009 che par biti pani onmirate 
is’ held*constantérand 


Scenario III, Judgemental: This scenario is based on 
specific assumptions regarding the underlying level of 
male and female age-specific participation rate profiles 
for each category. These assumptions were made with 
reference to Table B-1 which shows the underlying level 
of enrolments by sex and program for the period 1972-73 
to 1977-78. All changes are relative to the 1977-78 
base year enrolments and are assumed to take place in 
equal annual steps. 


For projecting community college transfer and career enrol- 
ments, the same three sets of assumptions were applied. 
Here too the basic data are in terms of sex, single-year- 
of-age groups, and participation rates over the entire 
age-span (see Appendix Chart C-1). 


The single-year-of-age specific participation rates are 
projected on the assumption that if there are changes, 
such changes would affect each age class over the entire 
ange to “the same extertr’ Thrs assumpuion ms nov 
inconsistent with the evidence on participation rates 
presented earlier. The participation: rate assumptions 
are provided in Appendix Tables A-1 to A-4. However, 
rather! than’ show'allithe historical and projected 
detailed single-year-of-age participation rates for the 
entire 17-60 year age-span for each of the eight univer- 
Sity categories and four community college categories, 
only the projected indices relating to each of the 
categories are listed in Appendix A. These indices show 
the ranges that are assumed for all of the individual 
participation rates in’ theythree Stenariosaand are 
representative of the underlying assumptions. The 
caleulations' were. of Coursey carried Out a7 muck 
greater detail. 


a eke a 


PROJECTION METHOD 


Each of the twelve enrolment categories listed above is 
projected separately. The projections are the product 
of the number of males or females projected by single- 
year-of-age for the entire potential age-range supplying 
university students (17 to 60 years); and assumptions 
about age-sex specific participation rates for single- 
year-of-age and for each of the categories. (The 
distribution of the recent) participations ratestevenm he 
age-range is shown in Chart 2 above.) An algebraic 
formulation of the method is provided in Appendix D. 


As previously noted, foreign student enrolment increased 
substantially between 1972-73 and 1977-78. Foreign 
student enrolment expanded from 2.7 percent of total 
university full-time equivalent enrolment in 1972-73 to 
5.3, percent in. 1977-78. .(Tabley1)koe0Inporndere tonobtain 
domestic participation rates that are not biased upwards 
by this phenomenon, foreign student enrolment has been 
excluded from the enrolment data used to calculate 
participation rates for the three scenarios. Appendix 
Table B-5 indicates the growth of foreign student 
enrolment at Canadian universities by year, program 

and sex. 


PROJECTION BY CATEGORY 


Ll.) 9 Pelee me undergraduate males 


Thiseds=the: larsestesingle,sroupses Itydeelinedsiinjrelative 
importance from 49.8 percent of total enrolment (FTE) in 
1972-73 to 44.8 percent in 1977-78. As is well-known, this 
shift was caused by, the: decline in» participation, rates 

for this category, while the rates for all other under- 
graduate categories rose over the same period. 


The decline, ispaccounted) for. tos ahecertaimsaextentiy by 

the, emergences during theyisixties. ofathe;commundtyzcollege 
alternative (i.e. the transfer program), which has 
attracted large numbers of students, especially in Quebec. 
In the early, seventies, the; substitution) process) stabilized. 
Since 1975-76, however, it appears to have accelerated 
again. Male transfer students had increased by some 

8 percent by) 197/-/3.,. compared to, a4, percentydeeMinesan 
male full-time enrolments» (Table.B-1).. Enrolments. in. the 
two programs stood at 44,679 and 170,644 respectively in 
1977-78. (However, see also the section on community 
college transfer student enrolment below.) 


As shown in Chart 3, male full-time undergraduate participa- 
tion ratios have declined since 1975-76. Both the constant 
level of participation rates scenario and the continuing 
trends scenario indicate 1985-86 enrolments of 182,000, 

an increase of 6 percent over the base, level of 171,000. 

The judgemental scenario is based on a significant decline 
in participation rates (assumed to amount to 20 percent by 
1985-86). Under this assumption, 1985-86 enrolments will 
dealing by 13 percent, Cor 145 [000)'*.students, The ,projaction 
Beeubtsitor the ‘three scenarios are pravimed in lable 3, 


Chart 3 


MALE FULL-TINE UNDERGRADUATES (A) 
PARTICIPATION RATE RATIOS 


1 CONSTANT LEVEL 
2 CONTINUING TRENDS 
Sopa — 3 JUDGEMENTAL 
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xXMoOZe 


1972773 1990/91 
YEARS 


SOURCE: Based on Statistics Canada, "Universities: 
Enrolment and Degrees", Cat. No. 81-204, 
Annuals, 1972-73 to 1977-78, Education, 
Science and Culture Division, Ottawa. 


(A) Excludes foreign students. 
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2. § veart~eiine undergraduate males 


Participation rates have been rising steadily in recent 
years. In the judgemental scenario (scenario 3) it is 

assumed that the rates will continue to Lise pobiitt aiara 

decelerating rate Mises Chart 4): 


Scenario 3 implies a rise in the number of students from 
77,100 in 1978-79 to 92,200 in 1984-85 (see Table 4). 


Chart 4 


MALE PART-TIME UNDERGRADUATES (A) 
PARTICIPATION RATE RATIOS 


LEGEND 


1 CONSTANT LEVEL 
e& CONTINUING TRENDS 
See ae — 3 JUDGEMENTAL 


~MDZrH 


1972773 1998/91 
YEARS 


SOURCE: Based on Statistics Canada, "Universities: 
Enrolment and Degrees", Cat. No. 81-204, 
Annuals, 1972-73 to 1977-78, Education, 
Science and Culture Division, Ottawa. 


(A) Excludes foreign students. 
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3. Full-time graduate males 


Por Ghis*proup) partici pation rates +haveYfallen precipitously 
Sincev\the early seventies’ (Chart %5)\" Assuming continuation 
of constant participation rates as of 1977-78 would be 
linceaimsurcmin thestace of this: trends) The other) two 
scenarilos differ only in. degree. The: continuing’ trends 
scenario’ assumes a ‘decline’ o£730 percent in participation 
ratios by 1985-86. The decline for the judgemental scenario 
is 20 percent. In 1985-86, the three scenarios range from a 
high 2of %22, 700 (constant ) "toa .Low Voile, 800" Ccontitnuing). 
The projection results for the three scenarios are given 

i Labbem5¢ 
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SOURCE: Based on Statistics Canada, "Universities: 
Enrolment and Degrees", Cat. No. 81-204, 
Annuals}: 1972-9 Sito AT 7738.5 Education, 
Science and Culture Division, Ottawa. 


(A) Excludes foreign studerts. 
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a. Partatime graduate males 


Until 1975-76, participation rates for this group 
increased strongly but have since declined. 


Scenario 3 (judgemental) assumes continui 
to the mid 1980s. Nai il ek 


The three pro jectionsarange,strom ablow of 19,700 
(judgemental) to a high of 23,600 (continuing). 
The constant participation rate scenario pro jects 
21,900 students in 1985-86, which is a mid-path 


projection.) |) The projection resuktsiare.ci i 
Table. 6. ; set hg 3 


CHART 6 
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SOURCE: Based on Statistics Canada, "Universities: 
Enrolment and Degrees", Cat. No. 81-204, 
Anna ls? 19 7247-3) to D9 7-78, Education, 
Science and Culture Division, Ottawa. 


(A). Excludes foreign students. 
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5. Full-time undergraduate females 


As shown in Chart 7, participation rate levels have 
LNCreased  Shenirreancryroupine tneerirse halt or the 
decade but have stabilized in the past three years. 
The judgemental (scenario 3) projection assumes 
rurther in¢ereasesWin wrabessabut.’atva decelerating 
pace. 


Envolment projections “shown in) Tabwe@/ for the three 
scenarios range from a low (constamty of ‘144,000 to 
avheeh of 161,000" (eontinuing) mn the year 1935-66, 
the judsemental projection is) 151,000 im that year, 
which represents an increase of 7 percent over the 
POT = /S° Level. sore Lar. Oud. 
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PARTICIPATION RATE RATIOS 
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SOURCE: Based on Statistics Canada, "Universities: 
Enrolment and Degrees", Cat. No. 81-204, 
Annuals, 1972-72 to. 3977-78, Education, 
Science and Culture Division, Ottawa. 


(A) Excludes foreign students. 
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62 Farts time undergraduate females 


Chart 8 displays the pattern of participation rate ratios 
for the seventies and the projection period. Participa- 
Cron, rates rimcreased isubstantialhyvdurine the seventies 
and further but less drastic increases are assumed under 
scenario 3. Scenario 3 implies 1985-86 enrolments ‘of 
130,000, an increase of 26 percent over the 1977-78 
levebior ¥103,000 (Table 18) 


Chart 8 


FEMALE PART-TINE UNDERGRADUATES (A) 
PARTICIPATION RATE RATIOS 
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SOURCE. Batged on Statistics Canada, “Universities: 
Enrolment and Degrees", Cat. No. 81-204, 
Annuals, 1972-73 to 1977-78, Education, 
Science and Culture Division, Ottawa. 


(A) Excludes foreign students. 
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7. Full-time graduate females 


Particrpation- rates Lor this group have fluctuated :some=- 
what during the seventies, as shown in Chart 9. The 
three. scenarios assume wlittle or no, change,,jm ithe, rates, 
implying 1985-86 enrolments of about 13,000, an increase 
of 18 percent over the base year 1977-78 of 11,000 
(fable. 9). Thessincrease maynturm out, to|,\be higher..as 
the number of students qualified to enter graduate 
schools has been steadily rising over the years. 


Chart 9 
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Annuals, 1972-73 to 1977-78, Education, 
Science and Culture Division, Ottawa. 


(A) Excludes foreign students. 
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Oo. Part} time graduate females 


As’ demonstraved an Chart 10, partrerpationm rate’ levels 
increased’ very substantially durines tne Severties. § WECn 
no-'rurther’ increase in the Vevel of participation Fates, 
part-time female graduate enrolments would increase by 
22 percent to’ 11/600) 1mih935-86.4eThe contanuing trends 
scenario anticipates enrolments of about J@!,000 by 
1985-86 (Table 10). 


ity pcenari0* 3 Tt is. assumed? that partircipacien ratesmwil 1 
cConrinue’ Co rise “bul ata wecelerdge1 ie arate |e should 
be noted that the number of students qualified to enter 
graduate studies has been steadily rising. 
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PARTICIPATION RATE RATIOS 
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SOURCE: Based on Statistics Canada, "Universities: 
Enrolment and Degrees", Cat. No. 81-204, 
Annuals, 1972-73 to 1977-78, Education, 
Science and Culture Division, Ottawa. 


(A) Excludes foreign students. 
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0... Community College Transfer Enrolment 


Participation rates for males were relatively stable 
during the seventies, while female participation rates 
increased significantly, (see Appendix Table A-1l). 

Since enrolments in the transfer program are concentrated 
in the 18-24 age-group (see Chart C-1) all three scenarios 
are influenced significantly by the projected declines in 
the size. of ,Chis <age-gréup (following. 1982-83. 


Unger: scenarios, yche,partieipation nates for male and 
female transfer students are assumed to rise to the 
mid-eighties. While there is no evidence available at 
present to defend this or any other assumption, there 
might be a suspicion that at least the male rates could 
decline, dnuistead of rises «clits would be the-case hit 
could be shown that for a substantial proportion of students 
the community colleges provide a way of engaging in univer- 
Sityn study \atter abeine qunabkeyto renter? atumiversi-ty on abt 
that «proportion .is larse’ "enough,,. Chen in <4 «period «when 
university enrolment, As\jexpected ite lalla» thanenxolment at 
community colleges might fall even faster. 


As shown in Table 11, the three enrolment scenarios indicate 
1985-86 total transfer student enrolments in the range of 
y¥o,000 .Gconstant ) wto,.85,,000.¢judeemental).. » mie Weoniianui ng 
trends scenario falls mid-way in this range at 81,000 
students, down slightly from the 1977-78 level of 83,000. 


TOTAL UNIVERSITY-LEVEL ENROLMENT 


Total university-level enrolment (excluding enrolment of 
foreign students) is obtained by combining the various 
full-time categories with the part-time categories on a 
fubl-time equivalent (FTE)6 basis. Assuming constant 
participation rates for the projection period (scenario 1), 
FTE enrolment would rise to 506,000 in 1985-86, from 482,000 
in »1,9/ 6-/)7...gthe wevebcwouldenuse over therinternval to 
520,000 by 1982-83. and then decline.) The implteamerowen 
over the .cieaht-year»period, bo, 1985786 15,3 ipercentyundes 
this scenario, compared with 3.7 percent for, the 18-24 
population. The contribution of the age-groups above 24 is 
retlected by sthispdttirerence. 


Peenbied on. the’ basis vor’ 3.7). undergraduate parttime 
= | fullgtime and 2.5 graduate part-time =— Ll full-time. 
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The continuing trends projection is parallel to scenario 1, 
but at a higher level. 


The most interesting scenario is the judgemental which 
combines different participation rate assumptions for each 
of the. individual .categories..-.In this! scenario, >the “mplited 
level.,.of .enrolLment.115.eS.90,.305 5,000 «by. +1982-83 and then 
declines to 486,000 by 1985-86. Under this scenario the 
lowest increase in enrolments is recorded (1 percent by 
1985-86 compared with 5 percent and 9 percent constant and 
continuing trends respeceinely. 


To achieve this result would require some rather substantial, 
if not unprecedented, declines in male participation rates, 
especially for full-time undergraduates and graduates whose 
fates would need sto; decline uy. almost.’ 20 “pereent /.* Also, Lt 
would require no further substantial increases in the female 
rates. This finding underlines the relative demographic 
pressures that can still be expected to affect enrolment 
trends over Uthe “vyears to 1985-86, andtithe face that reliance 
on jthettrend,in.the traditional 18-24 age popmlation for 
projection purposes would underestimate enrolment. 


Another factor that would help maintain the level of enrol- 
ment in the face of demographic declines is the limited 
supply of places in some program areas. A reduced age 
cohort may merely result in a,decline in the-number of 
applicants \rather than in a decline in enrolments? 


Participation rates. are, held constant for the: years follow- 
ing L9S5-86.) (hus, thesthree: projections give.imilar 
patterns of enrolmentschange, after 1985-86. iThe judseemental 
projection tals “steadrhy trom’ a peak or 5055000 In L952.55. 
to a trough of 429,000 in 1995-96 and then rises to 442,000 
by 2000-01. The continuing trends;scenario follows the same 
Ered, abuse atwa level. S percent higher. Similarly, the 
constant partdcipatdon: ma tens cenammorncracesixt he Same pattern 
as=the judgemental, butsat a level i4 percent higher. 


Table 12 summarizes the projections of total enrolment by 
scenario with further details provided in Appendix B. 
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The composition of university-level enrolment at selected 
points in time is shown) in Tabbke @3. | Female enrolment 
fepresented “39 percent ol. the total im 9/24/73 and by 

rer 18 this proportion had increased to 46 percent. The 
judgemental projection indicates a further increase in 
female enrolment to some 50 percent of the total by 1985-86, 
a share that does not change significantly over the period 
Ponthe year 2000; 


TABLE LS 


COMPOSITION OF UNIVERSITY LEVEL ENROLMENT (A) 
(SELECTED YEARS) 


PERCENT DISTRIBUTION (B) 
1972-73 1977-73 1985-86 1990-S1 eare-91 


ee ee we eee ee 
— te ee ae en oe oe 

ea ee ee we ee 

Sw ee ee 


1 COMMUNITY COLLEGE TRANSFER! S 9 g g 3 
{ FULL-TIME UNDERGRADUATE | 40 35 30 29 22 
MALE 1 PART-TIME UNDERGRADUATE  ; 4 4 S B 6 
{ FULL-TIME GRADUATE 7 4 4 4 4 
{ PART-TIME GRADUATE 1 2 2 2 2 
, TOTAL MALE | 61 54 50 50 49 
| COMMUNITY COLLEGE TRANSFER! 6 g 8 2 9 
! FULL-TIME UNDERGRADUATE | 26 2g 1 30 30 
FEMALE! PART-TIME UNDERGRADUATE { 4 6 ? 8 @ 
| FULL-TIME GRADUATE 2 2 3 3 3 
| PART-TIME GRADUATE t { t 1 1 
| TOTAL FEMALE 39 46 50 Se 51 
1 
| TOTAL BOTH SEXES 100 100 100 100 100 


SOURCE: TABLE @ AND APPENDIX TABLE B-1 
(RY SCENARIO 3, (JUDGEMENTAL PROJECTION); EXCLUDES FOREIGN STUDENTS 
(B) BASED ON FTE ENROLMENTS 


COMPARISON BETWEEN ACTUAL AND PROJECTED VALUES 


The base year for these enrolment projections was 1977-78. 
Preliminary estimates from Statistics Canada allow a 
comparison between the actual and projected values for the 
years 1978-79 and 1979-80. These comparisons are shown in 
Tablewha. aleine Scenario Ill ,actual full-time undereraduate 
and graduate enrolment is about 2 percent lower than projected 
for 1979-80. This would imply that participation rates are 
falling at a slightly faster rate than assumed. In contrast, 
actual part-time undergraduate enrolments are above the 
projection for 1979-80, implying that participation rates are 
growing at a slightly faster rate than anticipated. Pro jected 
part-time graduate enrolments seem to be on target. 
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DETAILS OF POST-SECONDARY ENROLMENT 
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COMMUNITY COLLEGE PARTICIPATION RATES 
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APPENDIX D 


ALGEBRAIC FORMULATION OF THE PROJECTION PROCEDURE 


E46) = 
ALGEBRAIC FORMULATION OF THE PROJECTION PROCEDURE 


1 EE: 
Total enrolment in each category is the sum over all ages of 
enrolment by age: 


a heme (1) 


where E. is the enrolment in the category at time t 
and E., is the enrolment in the program of the ith age 
me group 


The Ey are defined as follows: 


= 2 
Bit” Tit Pit 2) 
where Bey is the participation rate of the ith age group 
+© in the category at time t 
and Pe is the population of the ith age group at time t 


The general assumption is made that: 


a Nie re (3) 
where ky is the general participation ratio for the 
category at time t 
and r. is the participation rate of the ith age group 


in the category during the base year. 


SubstLleuting (2) and? (3) Yinto’ (1); 


Ee i eee (4) 


which is the algebraic formulation of the projection procedure 
for the total number of students of a particular enrolment 
Category. 


The university and college enrolment categories are. listed 
DOVE. JOSS sls aats ti 


~~ So ee 


APPENDIX E 


DATA SOURCES 


Data Sources 


Historical data concerning university: enroinent are based 
on Statistics Canada publications (Catalogue Ne. 31-204. 
except for the year 1976-//7 fwhich Us “irom a gianiscripe 
version of ‘av forthcoming publication, andetne yeamr loys /—16 
which. is from special. tabulations ‘bythe: Bducatton SeLence 
and Culture Division). Data concerning community college 
enrolment for the years 1972-73 and 1973-74 are from 
Statistics \Ganadd, -GatalLogue: No. 3012229, womle datagion 
the years. 1974-75, 19/75-/6, 19/6-/7 are from special 
tabulations prepared by the Education) Scrence and @ultice 
Division. Age, sex and program specific data on community 
college students are from the 1974-75 Post-Secondary Student 
purvey conducted) by, Statistics Canada. 


Population projections are based on Population Preyection (C: 
For projections of community college enrolment, the age- 
groups used were single-year-of-age from 15 to 50. For 
university enrolment, the age-group used was 17-60 (with 

the "under 18' group assumed to be all 17, and the over 

40 groups combined into five year spans). 


ALPENDIX F 


TECHNICAL NOTES 


I - Methods used in other recent projections 
II - Macro vs provincial approach 


III - Methodology used to calculate participation 
rate indices 


I. Methods used in other recent projections 


An interesting projection method has been developed by 

the Education, Scrence and Culture Division of Statistics 
Canada. A recent study” has been published that uses this 
method, and a recent set of projections? is presumably 

based on the same method. Before elaborating on the method, 
it should be noted that the projections were used for the 
purpose of deriving estimates of school leavers and potential 
labour market entrants, and did not include part-time enrol- 
ment. 


The hypothesis in this) particubar method us,that, bt 
should be possible to trace a particular age cohort, say 
the six-year-old population, throughout its entire 
schooling by using estimates for retention (from one 
grade to the next), repeaters of grades, over-aged and 
under-aged, deaths, immigration, and other factors likely 
to intervene when a new school year starts3. This method 
has been successful in predicting enrolment, especially 
at the elementary and secondary levels, and in the short- 
term. To use this method for long-term university level 
enrolment projections, the following steps are necessary: 


1. <A pool of potential entrants to university 
from secondary school is calculated as the 
result of the elementary-secondary projec-— 
ELOn. process. 


2. The number of people in this pool is then 
multiplied by a percentage factor to get 
full-time undergraduate first-year 
university students whose last previous 
activity was secondary school student. 


17 ci emond , Dey G. Bicot, M.S. Devereaux, W. Glan) Purge 
Trends in Enrolment and Manpower Supply in Ontario", 
Statistics: Canada. Aprel. Loss: 


eens Zin Ge Picot>, W. Clarks Mes) Severcaus. Ont see 
School -— Into: the Labour Force”, Stabistics Canada. 

June 1978. 

"Tdealiy these retention rates should be estimated using 
longitudinal data. However, only time series of cross- 
sectional data are available and, therefore, quasi- 
longitudinal methods must be used. 


3. This number is then divided by the percent 
of full-time undergraduate first-year 
university students whose last previous 
activity was secondary student. The result 
is total full-time first-year university 
enrolment from all sources (e.g. foreign 
students, people returning from the labour 
force, etc.). It should be noted that, in 
the actual calculation precedure, steps 2 
and 3 are combined. 


4. First year enrolment (full-time) at time 
(t-1) is multiplied by a percentage factor 
(transition ratio) to obtain second year 
enrolment at time t. The rest of the 
full-time undergraduate enrolment (3rd, 4th 
and 5th year) is obtained similarly. 


5. Full-time master's level enrolment is a 
percentage of a two-year moving average of 
third, fourth and fifth year full-time 
undergraduate enrolment. 


6. Ph.D. full-time enrolment is a percentage 
of a two-year moving average of full-time 
master's level enrolment. 


7. These calculations are by sex and province. 


In this methodology, assumptions have to be made about 
quite a large number of ratios and relationships. When 
close to 100 percent of the age group is attending 

school, as is the case for elementary and most secondary 
enrolment groups, the assumptions introduce relatively 
little potential for variation. At the university level, 
however, participation rates are much less than 100 percent 
and extend up to age 60 or over. In the Statistics Canada 
method, therefore, there are several sources that might 
introduce variability at that level of schooling: 


—- the pool of potential new entrants from secondary 
school may vary according to the parameters used 
in the elementary-secondary projection submodel; 


— the percent of people in the secondary school 
pool who go on to full-time university education 
is an assumption as is the percent of first-year 
enrolment coming directly from secondary schools; 


—- the transition ratios may vary according to 
assumption, as do the percentage factors 
applied to the two-year moving average of 
third, fourth and fifth year full-time 
undergraduate enrolment to obtain full-time 
master's enrolment and to the two-year 
moving average of master's enrolment to get 
Ph, DevVenrolments "ane 


- while the whole model is supposed to be 
based on demographic projections, except 
for the immigration assumption, no 
demographic assumption can affect the 
university level enrolment projections 
to 1985-86. 


This method acknowledges that there is more than one way 
of entering the university system, but taking this into 
account is a complex procedure. The calculations are 
based on the size of the model age group, and the 
propensities of people older than this group to return 
to university are not explicitly taken into account. 


The best example of this is the step where the number of 
first-year students from sources other than secondary 
schools (the source of the great majority of older 
students) is implicrtly calecutatedee This? number sa 
function of the number of first-year students who come 
directly from secondary schools, all other things being 
equal. The same reasoning applies to the transition 
ratios in the next steps, relating to the following 
grades, and the percentage factor used for calculating 
graduate enrolment. 


The Statistics Canada model derives a national projection 
by adding together estimates for the various provinces. 
The pros and cons of such an approach are discussed in 
the following section of the Appendix. 


II. Macro vs provincial approach 


ltLis conceptually! possible’ tosderive national ; pro jec- 
tions either on a "macro" basis, or by building them up 
through provincial: projgéectionss.{The latter,is 
complicated by the need for an additional set of 
assumptions regarding interprovincial migration and the 
Sitect ot toreten migration (in the population as well 
as in the school enrolments). The advantage of the 
national approach is that the interprovincial migration 
flows net out to zero by definition, thereby avoiding 
an additional source of possible error. The advantage 
of the provincial approach is that provincial peculiar- 
ities and institutional differences can be taken 
explicitly into account. The quality of a provincial 
projection depends ultimately, however, on the confidence 
one has in the underlying population and migration 
estimates. 


This is quite distinct from the question regarding the 
usefulness of provincial vs macro projections. Obviously, 
individual universities, and provincial education 
departments, prefer projections that are specific to their 
Breanor jurisdiction.) Provincial projections are possible 
either by direct process, or by estimating the share-trend 
within a national projection. Which of the two is to be 
preferred by a province appears to be an empirical matter. 


Pie eMethodorogy used to \.calculate partlicipatlonirate indices 


Traditionally. partici pati onsrates tare | defined Yasiethe -ratio 
of enrolment to population, for a given aggregate, such as 
total full-time undergraduate enrolment as a percentage of 
the 18-21 population. Published data also provide such 
aggregate rates by sex. 


However, such synthetic rates mask two factors that could 
offset the movement in aggregate participation rates: 


- the actual university enrolment consists not 
only of persons in a specified age group such 
as to-21, or 18-24, but contains some younger, 
and certainly many older persons. Further, 
the proportions of these under and over-aged 
persons are not always constant over time; and 


- the under and over-aged proportions vary 
significantly from one category of enrolment 
to the next, and also by sex. For example, 
distribution by single-years-of-age for 
undergraduate full-time male students is 
significantly different from that of part- 
time graduate females, etc. 


In computing participation rates, therefore, it is 
necessary to remove the distorting effects of changes 

in the various age distributions. The approach proposed 
here is to express participation changes in terms of 
rates for single-year-age-groups within each category of 
enrolment; and in terms of indices for aggregate 
categories of enrolment. (The categories of enrolment 
are undergraduate full-time male, graduate part-time 
female, etc.) The indices proposed here express the 
changes over time in the participation behaviour of a 
particular enrolment category net of any age shift 
effects. 


BAe) a 


In algebraic form, for a given male or female enrolment 
Category, Che aperegate participation rate index is 
defined as: 
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where; EE = enrolment for a specific age-sex group, 
Pe Viearenl., 
PL = population for a specific age-sex group, 
imwean lt. 
I. = index of aggregate participation rate. 
Cpe 2-75 CON L9]. 7-78. 
1 -e2Geage groups, (single years 17-40, and 


5-year bands to 55+). 


The participation rate for an individual single-year-age- 
group of enrolment, by sex, within a given category of 
enrolment is Et / Pt. 
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